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Abstract — The activated carbon was produced from Sancheong bamboo by carbon dioxide gas activation methods.
The carbonization of raw material was conducted at 900 °C, and CO, activation reactions were conducted under various
conditions: activation temperatures of 750-900 °C, flow rates of carbon dioxide 5-30 cm®g-char-min, and activation time
of 2-5 h. Theyield, adsorption capacity of iodine and methylene blue, specific surface area and pore size distribution of
the prepared activated carbons were measured. The adsorption capacity of iodine (680.8-1450.1 mg/g) and methylene
blue (23.5-220 mg/g) increased with increasing activation temperature and activation time. The adsorption capacity of
iodine and methylene blue increased with the CO, gas quantity in the range of 5-18.9 cm®g-char-min. But those
decreased over those range due to the pore shrinkage. The specific volume of the mesopore and macropore of bamboo
activated carbon were 0.65-0.91 cm®/g. Because of this large specific volume, it can be used to the biological activated
carbon process. Bamboo activated carbon phisically adsorbed the CO, of maximum 106 mg/g-A.C in the condition of
90% CO, and adsorption temperature of 20 °C. The CO, adsorption ability of bamboo activated carbon was not changed
in the 5 cyclic test of desorption and adsorption.
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Table 1. Analysis of raw material
Proximate analysis, wt.% Ultimate analysis, wt.%
(asreceived basis) (dry basis)
FC. V.M. ash moisture C H (0] N
387 461 12 140 455 6.9 47.2 04

Oxygen by difference(F. C.: Fixed Carbon, V. M.: Volatile Matter)
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Fig. 1. Schematic diagram of experimental apparatus.
1. Furnace 7. Weter bottle
2. Adiabatic block 8. Heating mantle oil bath
3. Sample basket 9. N, cylinder
4. Reactor 10. CO, cylinder
5. Heating tape 11. N, cylinder
6. Flow meter 12. Vent
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Fig. 2. Effect of activation time on the adsor ption capacity.
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Fig. 3. Effect of activation temperature on the adsorption capacity.
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Table 2. Pore volume and pore surface area
N, adsorption Mercury porosimetry
Temperature 3 > =
0) _ Surface area (m?/g) . Pore volume (cm/g) Surface area (m</g) Pore volume (cm*/g)
Micropore Mesopore Micropore Mesopore Mesopore Macropore Mesopore Macropore

800 7434 114.6 0.3x4 0.05 1784 6.58 0.4408 0.2097
850 875 1532 0.415 0.07 1774 82 0.4525 0.2509
900 842 2304 0.400 0.09 2320 10.34 0.5147 0.3982
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sk Ay EHA T A0 delshd Table 294 2t} o174
N, adsorption®] ¥ AIME} F7H418-2 t-plot Hlol 2Jske] 31
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Fig. 9. The SEM photograph of bamboo char surface (a) and activated
carbon surface (b).
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Fig. 12. 5 cyclic test of adsorption and desorption of CO.,,.
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